Guided by gauge principles we discuss a predictive and falsifiable UV complete model where the Dirac fermion that accounts for the cold dark matter abundance in our universe induces the lepton flavor violation (LFV) decays µ → eγ and µ → eee as well as µ − e conversion. We explore the interplay between direct dark matter detection, relic density, collider probes and lepton flavor violation to conclusively show that one may have a viable dark matter candidate yielding flavor violation signatures expected to be fully probed in the upcoming of experiments. Interestingly, keeping the dark matter mass not far from the TeV, our model has an approximate prediction for the maximum LFV signal one could have while reproducing the correct dark matter relic density.
I. INTRODUCTION
The fundamental particle nature of the dark matter is one of the most pressing questions in science. Therefore there is an intense search for signals from dark matter particles that could unveil its nature [1, 2] . Among the dark matter candidates in the literature, WIMPs (weakly interacting massive particles) stand out for being able to elegantly yield the right dark matter relic density, as indicated by Planck [3] [4] [5] , in well-motivated theoretical models, and for predicting signals at ongoing and near future experiments [6] .
These experimental searches for WIMPs are classified into three categories: direct [7] [8] [9] [10] [11] , indirect [5, [12] [13] [14] and collider probes [15] [16] [17] . Direct detection refers to the measurement of the WIMP-nucleon scattering rate at underground detectors [18] . Indirect detection relies on the measured flux of cosmic-rays, gamma-rays and neutrinos that might feature excesses above astrophysical expectations [19, 20] . As for colliders, WIMPs constitute simply events with a large missing transverse energy alongside visible counterparts [21] .
As an attempt to map the allowed interactions between WIMPs and the Standard Model (SM) particles, simplified models became powerful tools. A more appealing approach would be, on the other hand, represented by connecting the solution of the DM puzzle to other phenomena,for example with neutrino masses [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] .
Following this philosophy, we discuss, in this work, the * arcadi@mpi-hd.mpg.de; ferreira@ifi.unicamp.br; guzzo@ifi.unicamp.br; goertz@mpi-hd.mpg.de; farinaldo.queiroz@iip.ufrn.br; antonio˙santos@fisica.ufpb.br possibility of generating lepton flavor violation (LFV) via dark matter in a UV complete model. Lepton flavor violation is a clear signal of new physics. In the SM, lepton flavor is a conserved quantity since neutrinos are massless. Albeit, we have experimental confirmation that neutrinos are massive and experience flavor oscillations. Consequently, neutrino oscillations constitute a clear proof that lepton flavor is not a quantity conserved by Nature. However, we have not observed LFV between charged leptons yet. In this work, we explore the connection between dark matter and LFV, in particular, the processes µ → eγ, µ → eee and µ − e conversion.
In order to tightly connect LFV and dark matter via gauge principles, we arrange charged leptons and dark matter in the same multiplet of SU (3) . In this case, the SU (3) triplet is comprised of an electron, electron neutrino, and a neutral fermion later to be identified as dark matter. This multiplet structure is replicated among the three generations to embed the SM fermionic content. Therefore, we have three neutral Dirac fermions, the lightest one being a dark matter candidate. Because of this extended gauge sector, new gauge bosons arise. One of them is a massive singly charged gauge boson, a W which has been extensively searched for at the Large Hadron Collider (LHC) [34] [35] [36] [37] . This new boson connects, through charged current interactions, the neutral Dirac fermions, and the SM charged leptons. LFV processes occur then via the W exchange involving such Dirac fermions. Since the lightest Dirac fermion is our dark matter, LFV decays are induced by dark matter. Our reasoning is based on the model proposed in [38] , which required the presence of neutral Dirac fermions in the SU (3) triplet together with the SM lepton doublet, i.e. the electron and the electron neutrino.
In order to stabilize the dark matter particle, a matter-parity arXiv:1712.02373v1 [hep-ph] 6 Dec 2017 symmetry is evoked. The dark matter phenomenology is then governed by gauge principles with predictive signals at direct detection and collider experiments. As for direct direction, the main signature stems from spin-independent WIMP-nucleon scattering at XENON detectors mediated by a neutral vector boson. On the collider side, LHC searches for dilepton events offer a powerful probe significantly cutting into the parameter space of the model [39] . The DM relic density is determined by annihilation process into SM states mediated by scalar and pseudoscalar states belonging to the extended Higgs sector as well as by a new Z gauge boson (it will be shown below that, instead, annihilation processes into mediator final states cannot contribute to the DM relic density).
We emphasize that our work is different from previous studies that connected lepton flavor violation [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] for the following reasons:
(i) We discuss LFV in a different UV complete model. (i) Lepton flavor violation is mediated at tree-level by a WIMP.
(iii) We put our results into perspective with direct detection, collider, and lepton flavor violation experiments, to show that our model is amenable to existing constraints and can be nicely tested by the next generation of experiments.
The paper is organized as follows: We first describe the model, with focus on the relevant ingredients for our reasoning. Later we present the collider bounds. Further, we provide a dark matter phenomenology and put our findings into perspective. Lately, we discuss LFV and draw our conclusions.
II. MODEL
Models that embed the SM weak gauge group into a SU (3) are growing in interest since they feature rich phenomenology and are able to answer interesting theoretical questions [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] . In particular, we will concentrate our efforts on models based on the SU (3) L ⊗ U (1) N gauge group. We will assume that the SM leptons are placed in the fundamental representation of SU (3) L along with heavy neutral fermions. Below we briefly discuss the particle content and key features of the model to facilitate our reasoning.
Fermion Content
Leptons are arranged in the fundamental presentation of SU(3) and in singlets as follows,
where a = 1, 2, 3 runs over the three generations, and N a(L,R) are new heavy fermions added to the SM particle content, identified as dark matter candidates as we shall see further below. The quantum numbers in Eq.1 refer to the 
where U 3 , D 1 , and D 2 are exotic heavy quarks that have the same electric charge as the ordinary quarks. The electric charge of U 3 is 2/3, whereas of D 1 /D 2 is −1/3, These exotic quarks have a baryon number of 1/3 but also feature a unit of lepton number. Such particles are referred to in the literature as leptoquarks.
Scalar Content
In order to successfully break SU (3) L ⊗ U (1) N into U (1) QED , reproducing the SM spectrum, one needs at least three scalar triplets 1 namely,
leading to the following potential:
with η and χ both transforming as (1 , 3 , −1/3) and ρ transforming as (1 , 3 , 2/3). After the spontaneous symmetry breaking led by the non-zero vacuum expectation values of the neutral scalars η 0 , ρ 0 χ 0 → v, v, v χ (where we assumed the first two vevs are equal for simplicity), we are left with two 3 × 3 mass matrices, one for the CP-even scalars and always accompanied by an exotic field, either the dark matter particle, N, or exotic quarks U 3 and D i . Consequently, the W gauge boson cannot be singly produced at the LHC, and for this reason, the most stringent collider bound on this models comes from the Z resonance production as we discuss later on.
The masses of these gauge bosons are found to be [75] ,
where
23 is the sine of the Weinberg angle squared.
Under the assumption v χ v they can be approximately expressed as M Z 0.4v χ and M W 0.32v χ respectively. Under the same approximation and for λ 1 = 1, M P1 = 0.7v χ , and M S1
1.4v χ . As evidenced by the approximate expressions above, in order to achieve multi-TeV masses for the Z and W , to comply with collider bounds, we need to assume that the SU (3) L symmetry is broken at sufficiently high energy scale. We shall see further that having these mass relations handy will help us understand the dark matter phenomenology.
Dark Matter Stability
In order to ensure that we have a viable dark matter candidate we invoke a matter-symmetry which mimics the supersymmetric standard model reading,
3(B−L)+2s , where B is the baryon number, L is the lepton number and s is spin of the field as follows,
The remaining fields transform trivially under this mattersymmetry. Many of the fields above have non-trivial lepton number as shown in [76] . As in supersymmetry, the lightest odd-neutral particle is stable and a potential dark matter candidate. That said, it is important to consider the charged current in Eq.9. For the dark matter fermion to be stable its mass has to be below the W mass. However, we have seen above that M W 0.32v χ . Therefore, for a given scale of symmetry breaking, there is an upper limit on the dark matter mass due to stability requirements. If the dark matter is heavier than the W mass, we have a scenario of decaying dark matter that is tightly constrained by data [77] . This stability condition reflects into a gray region toward the bottom of FIG.3 , see below.
Fermion Masses
All fermions obtain dirac masses generated through the Yukawa lagrangian [38] ,
The SM model spectrum is successfully reproduced in this way. One important remark that needs to be made concerning Eq.12 is the fact that the dark matter mass is found to be,
Since the Yukawa couplings g are free, these Dirac fermions can in general mix. In this case, the dark matter particle would actually be a composition of three states. Another crucial feature is the origin of lepton flavor violation. Since the off-diagonal couplings can be non-zero, there will be mixing matrices. These mixing matrices will enter into the charged current involving the W gauge boson in Eq.9 and induce the µ → eγ decay. It is also important to highlight that we will never adopt g ∼ 1, because if g ∼ 1, then M N1 ∼ 0.7v χ , making the dark matter heavier than the W boson. As we have discussed before, this would lead to an excluded decaying dark matter scenario due to the charged current involving the W gauge boson.
Having revised the key ingredients of the model, we will present, in the following, the existing and projected collider limits 2 .
III. COLLIDER LIMITS
There have been several collider searches for new gauge bosons at the LHC. Recently, new limits have been derived in the context of 3-3-1 models. Looking into the dilepton data the authors of [39] found M Z > 4.1TeV, at 13 TeV with 36.1f b −1 of integrated luminosity. Projections of this limit for 13TeV center-of-energy with 100(1000)f b −1 of integrated-luminosity reach M Z > 4.9(6.1) TeV [39] . These limits are represented as dashed lines in FIG.3 . Existing bounds on W gauge bosons based on signal events with a charged lepton plus missing energy are not applicable to our model because our W cannot be singly produced at the LHC. Therefore, the most effective collider bounds stem from signal events with dileptons. Notice though, that we can still place a lower mass bound on the W mass by using the relation M Z = 1.25M W which comes straightforwardly from Eq.10.
IV. DARK MATTER
Dark matter has been addressed in the context of SU (3) ⊗ U (1) X models in many forms and in different models [85] [86] [87] [88] [89] [90] . The most important dark matter observables in our model are the relic density and the scattering rate on nucleons. Indirect dark matter detection constraints stemming from gammaray observations for instance are mostly relevant for dark matter masses below 100 GeV or masses far above the TeV scale out of reach of colliders [14, 91] . For this reason, they will not be discussed in detail.
Any of the neutral fermions could be the lightest field, thus the dark matter, but without loss of generality we will assume to be N 1 . The existence of non-zero mass mixing between the heavy fermions yield negligible impact to our dark matter phenomenology, in agreement with [75] . There are several diagrams contributing to the relic density of the fermion, see FIG.1. The first diagram refers to the s-channel Z exchange. The second diagram corresponds to s-channel annihilation mediated by the pseudo-scalar P 1 . The third originates from the scalar S 1 that can also contribute via s-channel annihilation into Higgs pairs. The fourth and fifth diagrams account for the t-channel exchange of either a W or a charged Higgs.
The last two have been found to be small compared to the s-channel and t-channel interactions mediated by the Z gauge boson, in agreement with [75] . Having in mind that g N1V (g N1A ) is the product between the vector (vector-axial) couplings of the Z N 1 N 1 and Z f f vertices as shown in TA-BLE I, the relevant annihilation channels provide, FIG. 1. Feynman diagrams relevant for the dark matter phenomenology. The first, second and third diagram refers to an s-channel annihilation through a Z , a pseudo-scalar and a scalar, respectively. The fourth and fifth diagrams are t-channel induced via exchange of either a W or a charged Higgs. The t-channel versions of first and second diagrams are also responsible for DM-nucleon scattering. The scattering rate induced by a pseudo-scalar is momentum suppressed at the fourth power, therefore only the t-channel Z exchange is important for direct dark matter detection.
where v N1 is the relative velocity of the annihilating DM pair, n c = 1 for leptons, whereas n c = 3 for quarks. An important feature of this model is that the DM particle cannot be heavier than the Z boson due to stability requirements, as discussed previously. Therefore, there is no annihilation into a pair of Z gauge bosons as occurs often in the case of simplified dark matter models.
Another important annihilation process is the s-channel annihilation via a pseudo-scalar that yields,
Similarly to what happens in the Z mediated case, the annihilation via pseudo-scalar features a resonance when M N1 ∼ M P1 /2. These two annihilation modes drive the relic density as can be observed in FIG.2 .
Since we adopted λ 1 of O(1) and thus M S1 ∼ 1.4v χ the third diagram in FIG.1 is not so relevant to our findings. Since current collider bounds imply that M Z > 4.1 TeV, we get v χ > ∼ 10 TeV, which implies that M S1 > 14 TeV, dwindling its relevance. If we tune down the coupling λ 1 to bring down the S 1 mass to the TeV scale, still we have checked that the impact on the relic dark matter density is very mild. Anyways, we emphasize that we included all processes in the numerical calculations with λ 1 ∼ 1 using the Micromegas package [92, 93] .
Moreover, the fourth and fifth diagrams that represent t-channel annihilations into charged leptons, possibly even including annihilations into final states that violate lepton flavor, are also subdominant [75] 3 . We emphasize that in 3 These lepton flavor violating annihilating channels also arise in other our model dark matter plays a key role in LFV observables but LFV observables do not set the dark matter relic density. However, the dark matter relic and LFV observables can still be tied to each other because everything is ruled by the gauge symmetry, making our model predictive.
In summary, with these annihilation cross sections at hand one can compute the dark matter relic abundance using,
where x F ∼ 20 − 30, and g ∼ 80.
From Eq. 16 we can see that the larger the annihilation cross section the smaller the relic density, and for annihilation cross sections around 10 −26 cm 3 /s one can obtain the correct relic density. Since Eq.16 provides just an approximation, we in fact performed our calculation numerically within the Micromegas package [92, 93] .
frameworks [25] Our results are summarized in FIG.2 , where one can inspect that the Z resonance is quite visible. To understand the physics behind the curves in FIG.2 let's focus on the result for M Z = 800 GeV 4 for instance. The depth of the blue curve is driven the Z decay width which governs the dark matter annihilation cross section at the resonance, i.e. when M N1 ∼ M Z /2. As the dark matter mass increases we go away from the Z resonance, and for this reason, the dark matter annihilation cross section decreases as the dark matter abundance increases. However, at some point the annihilation via the pseudo-scalar kicks in, in particular when M N1 ∼ M P1 /2 which occurs for M N1 ∼ 700 GeV, since M Z = 800 GeV , v χ = 2 TeV and M P1 ∼ 1.4 TeV. For this reason, we can see the blue curve turning down again. We emphasize that the dark matter annihilation into a pair of mediators is not present in this model, scenario known as secluded dark matter [94] , because the dark matter mass cannot be larger than the W mass, i.e. 0.8M Z , otherwise it would decay. The scenarios shown in FIG.2 are for Z masses below 2 TeV, which have been excluded by the LHC, but they serve their purpose which is to easily capture the physics behind the relic density. In FIGs.3-5 we extend the relic density curves to heavier dark matter masses and put in context with other observables.
Regarding the dark matter-nucleon scattering rate, it is mostly due to spin-independent interaction from t-channel Z 4 Notice that in FIG.2 we have not considered bounds from collider searches, hence taking relatively low values of M Z . The figure should be just regarded as an illustration of the behavior of the DM relic density. We remark, nevertheless, that the shape of the curves is not affected by the value of M Z . Higher values would just shift the curves to higher dark matter masses.
exchange. The pseudoscalar leads to a unobservable scattering cross section for dark matter masses above 100 GeV [95] , thus the direct detection of dark matter is ruled by the Z boson. The corresponding spin-independent scattering cross section features the well-known A 2 (atomic mass) enhancement. For this reason, experiments with heavy targets such as XENON1T, LUX and PANDA-X provide the most restrictive limits in the literature [10, [96] [97] [98] [99] [100] . In summary, the dark matter-nucleon scattering cross section is parametrized as,
where,
and
where µ χn is the dark matter-nucleon reduced mass, g uV and g dV are the (vectorial) N couplings to up-and down-quarks which are simply the product of the Z − q − q with N − N − Z couplings as given in Table I , where q = u, d. Z and A are the atomic number and atomic mass of the target nucleus, respectively. We now combine all results into FIG.3 . The parameter space that yields the right relic density is shown in dark blue. The cyan region leads to Ω N1 h 2 < 0.1, i.e. underabundance. The region in green produces Ω N1 h 2 > 0.1. We highlight that we have set aside any non-standard cosmology effects that could potentially change the region of parameter space that yields the correct relic density [101] [102] [103] [104] .
In FIG.3 the collider limits on the Z mass are delimited by horizontal black lines. From bottom to top, these limits represent current and projected exclusion for 100 and 1000f b −1 of integrated luminosity. When the M Z > 2M N1 the invisible decay into dark matter opens, however, the branching ratio is rather small and for this reason the collider limits do not weaken when M Z > 2M N1 in FIG.3 . (See [6] for discussion on this topic.)
The direct detection limits scale with 1/M 4 Z , as can be seen in Eq.15-17. This scaling can be observed in FIG.3 . There we show in red the current exclusion bounds on the spinindependent scattering cross section from XENON1T [10] , and in brown the projected limits from XENON1T with 2-years exposure [105] . The complementarity between LHC and direct dark matter detection is visible, constituting a strong case for these independent searches and the importance of further data taking.
The region in gray delimits the instability region of the dark matter particle. Both the Z and W masses are directly connected to the scale of symmetry breaking of the model as we discussed previously. Remembering that the charge current term,N 1 γ µ eW + µ , W prohibits the dark matter particle to be heavier than the W , for a given W mass, where M W = 0.8M Z mass, there is maximum allowed value for the dark matter mass in which the dark matter remains stable. This stability requirement gives rise to the gray region in FIG.3 , region which the dark matter particle is unstable, in order words,
In summary, taking into account, relic density, direct dark matter detection and collider constraints, we can conclude that our model furnishes a viable dark matter model in agreement with current and projected constraints. We will put all these observables now into perspective with LFV observables in the next section.
V. LEPTON FLAVOR VIOLATION
Lepton flavor violation is a smoking gun signature for physics beyond the SM [106, 107] . The observation of neutrino oscillations has solidly shown us that lepton flavor is not an exact symmetry in nature. Thus it is plausible to assume that such violation also occurs between charged leptons. In particular, processes such as µ → eγ, µ → 3e and µ − e conversion are great laboratories for new physics [106] . Currently, we dispose of very strong limits on the branching ratio of these LFV muon decay modes as well as on the µ − e conversion rate. In our model, these LFV muon decays occur via a diagram that involves the W and the dark matter particles, N i as shown in FIG.4 .
We highlight that we adopted N 1 to be the lightest fermion throughout, therefore the similar diagrams involving the other heavy fermions are subdominant. We conservatively, take only the leading order terms involving N 1 , and set aside the other similar diagrams involving the heavier fermions. Letting g N1e = g/(2 √ 2)U N1e and g N1µ = g/(2 √ 2)U N1µ , we find that, FIG. 4 . Diagram that contributes to the µ → eγ decay. The mixing between the dark matter fermions Ni is responsible to the LFV signal. Since we adopted N1 to be the lightest fermion, we take only the leading order terms involving N1, and set aside the other similar diagrams involving the heavier fermions.
with,
where the lengthy integral functions I N1,3 are given in [106] . It is useful to have an analytical approximation corresponding to the case M N1 ≡ M W to ease the understanding of the LFV signal region,
However, for our analysis we have employed a full numerical determination of these integrals. We show, in FIG.5 , the signal region for the µ → eγ decay, defined as the parameter space that induces a branching ratio below the current bound, Br(µ → eγ) < 4.2 × 10 −13 but above the projected sensitivity Br(µ → eγ) ≈ 10 −14 . The LFV signal depends on the W , but we plot the results in terms of the Z and the dark matter masses, by using M W = 0.8M Z as explained earlier.
We emphasize that we solved Eq.20 numerically since Eq.22 is valid only for a special case. The solution gives rise to the green region shown in FIG.5 which delimits the parameter in which a signal in the µ → eγ decay can take place.
There are three free parameters governing this signal region, namely the dark matter mass, the Z mass (related to the mass of the W by a constant factor) and the product of the mixing matrices. In order to report a contour in the (M Z , M N1 ) bidimensional plane, we needed then to fix the value of g N1e * g N1µ . Given that this product appears in the numerator of Br(µ → eγ), it can be easily argued that large values of this product would imply into larger Z masses. Therefore, this would result in a shift of the green region in FIG.5 toward larger Z masses, eventually putting it outside the isocontours (blue solid lines) of the correct DM relic density. Too small values of g N1e * g N1µ would be, similarly not be interesting, since they would require low values of the M Z excluded by LHC and direct DM searches. Keeping the dark matter mass not far from a few TeV as displayed in FIG.5 , and having this logic in mind, we found that |U eN1 * U µN1 | = 10
yields the largest LFV signals while still reproducing the correct dark matter relic density via the Z and pseudoscalar resonances. Therefore, keeping the dark matter mass not far from the TeV, our model has an approximate prediction for the largest LFV signal one can have while reproducing the correct dark matter relic density.
It is important to note that the mixing between the dark matter fermions is paramount to generate the LFV signal, conversely it is nearly irrelevant to the dark matter phenomenology. Therefore, the existence of a viable dark matter candidate does not depend on the existence of a LFV signal, but the LFV signal do rely on the dark matter properties, since it mediates the processes. Moreover, since the gauge bosons that dictate the dark matter phenomenology and the LFV signal are related in mass as ruled by the gauge symmetry, one can tie the dark matter relic density and direct detection scattering to the collider and LFV observables. In other words, the fact that we have gauge principles ruling the phenomenology makes our reasoning valid and appealing.
A similar process to FIG.4 with an off-shell photon induces the µ → 3e decay, with Br(µ → eee) ∼ 1/160Br(µ → eγ) [106] . As for µ − e conversion, the conversion rate can be approximated to be CR(µ − e) ∼ 1/200 Br(µ → eγ) [106] . Therefore, one could also draw signal regions for both observables. Having in mind that the current (projected) bound on (µ → eee) reads 10 −12 (10 −16 ) and Br(µ → eee) ∼ 1/160Br(µ → eγ) it is clear that signal region for the µ → eee decay is basically inside the green region in FIG.5 . Hence, no need to draw a new signal region for it. Concerning µ − e conversion the situation is expected to change in the next generation of experiments. Despite having also a smaller rate, the µ−e conversion rate is currently limited to be smaller than 6.1 × 10 −13 , with a projected bound of 10 −16 − 10 −18 [106, 107] . Considering the conservative 10 −16 value, again the signal region for µ − e conversion nearly overlaps with the one from µ → eγ. If we had adopted the 10 −18 value as future sensitivity, the green region on FIG.5 would have extended to lower values in M N1 which is not very interesting because for such values the correct relic density is not achieved. In summary, the green region stands for an approximate signal region for all these three LFV observables µ → eγ, µ → eee, and µ − e conversion.
Besides the results from the LFV observables aforementioned, in FIG.5 we overlay the relic density curves (solid blue lines), the current (projected) bounds from direct detection from XENON1T with 34 days (2 years) live-time exposure with red and brown hashed regions, and finally the current and projected collider bounds as dotted vertical black lines.
Notice that for M Z ∼ 5 TeV and M N1 ∼ 3.5 TeV, one can evade collider and direct detection bounds while yielding a sizable LFV signal. If we keep the Z mass constant and lower the dark matter mass to 2.5 TeV, we lie precisely on the top of the XENON1T-2 years sensitivity, while still reproducing FIG. 5 . Signal region for lepton flavor violation in green, overlaid with current and projected bounds stemming from direct dark matter detection and collider. The dark matter relic density curve is in blue, the collider bounds are represented by vertical black lines, and the current and projected direct detection bounds by red and brown regions respectively. the correct relic density. Notice that the correct relic density requirement fixes the Z mass since the model needs to live near the Z resonance. The Z masses required in this case is within reach of LHC probes. Therefore, if XENON1T experiment starts seeing excess events consistent with ∼ TeV dark matter which can be later confirmed by XENONnT [105] , our model offers clear predictions for the LFV and collider observables which can be fully probed in the next generation of experiments. In summary, our model is predictive and falsifiable.
Different benchmark models can be straightforwardly chosen using FIG.5 but our messages are very clear:
Since we have a UV complete model at hand with predictive signatures at collider, direct detection and LFV experiments one can potentially discriminate our model from others in the literature.
One can successfully accommodate a dirac fermion dark matter and signal in LFV observables in agreement with direct detection and collider experiments.
VI. CONCLUSIONS
We have discussed a predictive and falsifiable UV complete model that hosts a dark matter candidate that mediates lepton flavor violation signals such as µ → eγ, µ → eee and µ − e conversion. The model features heavy Z and W gauge bosons which independently play a role in the dark matter relic density and lepton flavor violation observables. Since our model is ruled by gauge principles, the masses of these gauge bosons are related, M Z = 1.25M W , for this reason one can exploit the correlation between these observables.
We find that our model can successfully simultaneously accommodate dark matter and LFV signals in within reach of upcoming experiments. Moreover, if the dark matter mass is not far from the TeV scale, our model offers an approximate prediction for the maximum LFV signal one could induce while reproducing the correct dark matter relic density.
